A master's comprehensive University is planning a learning commons to support undergraduate learning. The planning process included a literature review, site visits to commons, consultations with experts in the field, discussions with campus specialists, and surveys of patrons. The literature reports two primary forms of data gathering for learning commons: interview/observation and purposive surveys. This report describes the findings of a survey conducted to determine students' perceptions of services relevant in learning commons. The findings indicated that the students wanted help with their information processing needs.
Introduction
To support undergraduate learning at the University of Massachusetts Dartmouth, the Library planned a learning commons as part of an extensive renovation project. The planning process included a review of the education and library literature, site visits to existing commons, consultations with experts in the field, involvement of key campus stakeholders, and survey data. This article is a report of a pilot survey conducted to engage students in the planning process and identify their needs related to a learning commons from a student perspective. This survey was developed and administered with the assistance of undergraduate students in introductory statistics courses.
Why a Learning Commons?
Institutions of higher education are changing their educational approach from a "teaching" paradigm to a "learning" paradigm. This transformation requires an emphasis on student learning outcomes; the inclusion of faculty as well as other campus professionals as partners in student learning; the seamless integration of technology in learning; and acknowledgement that learning occurs through all aspects of a student's college experience 1 . These changes in higher education as well as rapid advances in technology have prompted modifications to the structure, functions, and services offered by academic libraries 2, 3, 4, 5, 6, 7 . The library has a significant role in the learning process, in fact, it "may be the most important observation post for studying how students really learn. If the core competency of the university is the capacity to build collaborative spaces, both real and intellectual, then the changing nature of the library may be a paradigm for the changing nature of the university itself" 8 .
There is recognition that libraries should engage in ongoing self-evaluation to ensure that they provide sufficient support for learning modalities 9, 10, 11, 12 . The academic library is a core resource for learning, and "the library staff should be considered as important to teaching as are classroom teachers" 13 . Faculty and librarians who work together on library-based learning can stimulate positive learning experiences for students. Some characteristics of a "good learning experience" are that: it helps to develop information literacy competency; it is customized to the student's immediate needs and learning style; and it occurs in a non-threatening environment 14 .
One innovative concept for space, services, and operations to support undergraduate learning developed during the last twenty years is the "learning," "information," or "knowledge commons." While the mix varies by site, a commons integrates traditional library services with other learning support services on a campus, such as information processing, tutorial services, report preparation, enhanced technology, and preparation of visual displays 15, 16, 17, 18, 19 . The design of an information commons facilitates interaction and serendipitous learning 20 . A learning commons differs from an information commons because it focuses on the creation of knowledge over the transmission of knowledge 21 . A learning commons is "clearly and explicitly aligned strategically with the institution-wide vision and mission-that is, is a dynamic and active partner in the broad educational enterprise of the institution, not just the library-centric enterprise"
22 . Its parent library fosters a philosophy of integration with its campus. The technology resources are greater in a learning commons and are seamlessly integrated. The collaborative work spaces are many and varied. A learning commons is not library-centric; it is learnercentered. It incorporates related learning support functions within the library and reaches out to them outside of the library 23 .
The popularity and use of commons by students whenever they are implemented provides support for their importance. Published reports of success with the commons concept have focused on space design, staffing issues, and service models. The purpose of these reports was to provide insights that would aid in planning. Data capture to inform decision-making included surveys, focus groups, interviews, and site visits. "Best practice" is a frequently cited justification for the service configuration adopted. Changes in a library's operational strategy imply additional costs for facility renovation, changes in service configurations, changes in operational procedures, training of personnel for new roles, and the integration of differing functions. Definitive data can justify the expense and effort and motivate the acceptance of a new model.
Description of University of Massachusetts Dartmouth Library
The Claire T. Carney Library at the University of Massachusetts Dartmouth (UMD) is the focal point of a campus that serves a masters comprehensive institution with a student population of over 9,000 FTE's. At the time of the survey, the Library was engaged in a plan for a building renovation. The first floor of the Library was open with many windows and few book stacks or visual obstructions. There was some seating, but the area was primarily used for university functions such as lectures and banquets. The second floor included the reference desk and reference collection, along with 40 public workstations. The fourth floor included the Archives and Special Collections. Floors 3-5 were filled with book stacks along with some seating for individuals along the perimeter windows and banks of seating interspersed through the stacks. The lower level had been renovated to include two computer labs and the PhotoGraphic Services Department which provided photography, videography, and graphic design service to the campus. Offices for the Library staff and most of the Computing and Information Technology Services staff were located throughout the building.
Other related services were located in other buildings. The campus Writing Center was located in the building for the College of Arts and Sciences. Tutoring services were located in respective academic subject areas.
Clearly, learning support services were dispersed throughout the campus and were not well-integrated or coordinated. This model worked well until changes in learning preferences and recent trends in higher education favored closer cross-departmental relationships and easier access to services by the student population. Initially, faculty and other learning specialists were interviewed to determine their suggestions and insights regarding the nature and function of the commons-in-planning. The purpose of this report was to describe a survey to determine student perceptions in relation to a proposed learning commons.
The Student Perspective
Since learning commons are student-centered, it is important to involve students in the planning process and to incorporate their perspective into the planning. In this project, several students were members of a campus-wide planning committee; and leaders of the learning commons project reported on it at Student Senate meetings. Another opportunity for student participation and feedback occurred when a professor assigned students in his introductory statistics classes to develop and administer a survey relating to student perspectives on learning commons-related services. Surveys are useful for obtaining information about physical and digital services for learning commons and can also provide information about the people needed to provide support services 24 .
Elements of Learning Support Services
The literature indicates that traditional library services, tutoring, computer instruction, the study hall environment, and report preparation are important elements of learning support services for students. A well-planned learning commons integrates these elements in its design.
Traditional Library Services
Reference and other informational services are core to an academic library's operation 25, 26, 27, 28 . Libraries have a role in teaching information management skills and information literacy competencies that can become a "comprehensive knowledge management paradigm" 29 . At the Claire T. Carney Library, there was a reference desk on the second floor while the circulation desk was on the first floor.
Tutoring
Tutoring services may be provided through individual appointments; walk-in, email, or telephone service; study groups; and online instruction. Students who use tutoring services can take a more active role in their own learning processes. Because there is a social dimension to tutoring services, more effective learning may occur. These services can have a positive influence on GPA, course passing rates, course completion rates, persistence, and retention rates 30, 31 . Tutoring services at UMD were dispersed in the buildings of the College that supported them; there were no tutoring services in the library.
Computer Instruction
Computer literacy is essential to the successful functioning and global competitiveness of our citizenry. "Citizens who do not posses these critical skills are far more likely to be unemployed and in poverty and are far less likely to be in professional, managerial, or technical positions" 33 . Instruction in the use of computer hardware and software at UMD occurred in campus computer labs managed by the information technology department or in computer labs managed by academic departments. While valuable, these learning opportunities were often independent of other learning capabilities. By integrating the various instructional and learning opportunities in the learning commons, a student would develop the skills and knowledge in presumably a more effective and lasting way. That hypothesis would be essential to study as the learning commons became a reality. However, this survey was designed to determine student perceptions prior to the development of integrated learning opportunities and facilities.
Study Hall Environment
Students need quiet spaces for individual study. This is particularly true of graduate students and faculty. Architectural designs for renovated or new library buildings include spaces conducive to quiet study. The study hall environment is an important learning and social area in libraries 33, 35, 36, 37, 38, 39, 40 . At UMD, the main floor of the library was often used for campus receptions and lectures. Quiet study occurred on the other floors of the library. Those were the locations for the book stacks and some staff offices. A frequent first step in creating a commons is an emphasis on facility renovation. This survey explored the importance placed on the environment by students.
Preparation of Reports
Including writing centers in academic libraries may be the optimal way to maximize relationships between departments, foster collaboration, and expedite referrals 41 . Librarians and writing center professionals work with highly integrated processes to help students to construct new knowledge 42 . "Writing centers and information literacy instruction have grown to a point where formal collaborative partnerships might be the best way to open new lines of development…more powerful, more dynamic, and more effective instructional practice can be achieved than either has been able to achieve alone" 43 . The location for the Writing Center at UMD was in the building for the College of Arts and Sciences.
This survey included four dimensions of possible learning commons services: tutoring, computer instruction, study hall, and report preparation. In libraries that do not have learning commons, tutoring services are usually restricted to instruction about library services and resources and assistance with library-supported database searches. A learning commons could also include tutoring in academic subject areas, writing, software use, and information utilization. This study also considered the study hall function.
Methods
The literature reports two primary forms of data gathering for learning commons: interview/observation of best practices and purposive surveys of patrons 44, 45, 46, 47, 48, 49 . A survey is a structured set of questions designed to elicit descriptions of characteristics representing feelings, attitudes, perceptions, or experiences 50 . Responses can be collected by capturing the verbal and/or written expressions provided by the respondent.
Students in two introductory statistics courses assisted in the development and administration of a preliminary survey questionnaire to 100 students at the University of Massachusetts Dartmouth. This was a convenience sample selected by the students in the course and was intended to serve as the data spring board for a larger more definitive survey of students and faculty. The intent of this questionnaire was to determine which items to incorporate into a larger study. The response rate was 58%. SPSS was used to compute the statistical results.
Results

Demographic Characteristics and Academic Majors
The literature identified variables such as generational characteristics and student status as important demographic variables for studies of college students 52 . Considering those findings, the study included the following variables: age, residence, and work status. Most of the respondents (60%) were in the age range from 18-20 and most lived on campus (79%). The majority of the respondents were sophomores (45%) Most of the respondents declared majors in the Colleges of Arts & Sciences or Business. The percentage of respondents by major was proportional to the percentage of the student population in each major. The ages of more than 60% of the respondents ranged from 18-20 and about 30% ranged from 21-23. First-year students represented 12% of the respondents; sophomores represented 45%; juniors were 17% of the total; and seniors were 26%. Seventy-one percent of the respondents indicated that their grade point average was at least "B."
Study Hall Environment
The questions dealing with this environment probed to understand the students' impressions regarding the adequacy of the present library environment for study purposes. The study hall questions included items regarding conference rooms, computer workstations, and spaces for individual or small group study. The responses to the questions were organized to capture intensity of feeling regarding the adequacy of each item. Most of the students found the present study environment in the library, the computer software available, the computer-supported instructional material resources, and the lounging areas to be acceptable. However, fewer than half were satisfied with the group conference rooms and number of computer workstations.
Tutorial Services
The questions relating to tutorial service were addressed. The questions were:
Knowledge of present tutorial services Quality of tutorial services provided in the library Tutoring services desired by the respondent Sources of present tutoring services Access to tutoring programs Perceived need for tutorial services Fewer than half of the respondents knew about any of the tutoring services. Only about one-third commented that the quality of the services offered in the library was average; another one-third did not comment. Approximately one-third of the students indicated that they would like to use literature search, mathematics/statistics, science subjects, and report preparation services. A little more than one-third of the respondents indicated that they had minimal need for tutorial services.
Relationship between Study Fall Environment and Tutorial Services
The possibility of a relationship between the study hall and tutorial services dimensions was explored by stepwise linear regression 53 using a combination of the study hall questions as the dependent variable and the responses to the six tutorial services questions as independent predictors. This process is helpful in finding variables likely to be important in subsequent analyses. Principal Components of Variance 54 was used to construct the study hall combination variable.
At each step in the stepwise regression process, the independent variable selected had the highest partial correlation with the dependent variable and contributed significantly to the regression. The regression explained about 32% of the variation in the study hall variable (p< 0.05). Three variables from the tutorial set were statistically significant. Those variables were: desire to use a humanities tutorial service; desire to use a display preparation tutorial service; and a question dealing with access to existing tutorial programs.
Display preparation is a skill that is easily recognized as valuable in enhancing student generated reports. The need for a humanities tutorial service may indicate a deficiency that was of concern to the respondents. Access to tutorial services should be easy. Instead, only 12% of the respondents considered that the tutorial services were easily accessible.
Report Preparation Services
Four questions probed for students' impressions of existing and desired report preparation services. The first involved identifying the tasks found to be difficult to accomplish. From one-quarter to one-third of the respondents had difficulty in finding literature, editing and revising, organizing notes and data, preparing drafts, developing a bibliography, or developing an outline for a report. The second question dealt with sources in finding literature. Forty-eight percent indicated that internet search engines were most useful while thirty-one percent indicated that reference librarians were most useful. The third question considered editing and revising drafts. The students reported that classmates and teachers were most useful. The fourth question dealt with the most useful source in developing the bibliography. The predominant response was internet search engines. None of these variables were related to study hall environment.
Instruction in Computer Software
This dimension had three questions. The first dealt with identifying the software that the respondents found difficult to use. Statistical software (36%) and business software (38%) were most frequently cited. Sources of assistance recognized were friends and computer facility staff. When asked to indicate preferred instructional modes desired in learning software, the respondents chose web instruction.
Predicting Study Hall Environment
A stepwise regression was performed to identify the variables that were likely to be relevant in enhancing the study hall environment. All of the variables from the tutorial services, report preparation, computer operation, and personal/demographic dimensions were included in the analysis. The stepwise procedure identified the following variables as statistically significant:
• Access to existing tutorial programs • Special tutorial programs on campus • Display preparation tutorial • Difficulty preparing displays These four variables explained about 38% of the variation in the measure of study hall environment. Omitted from the relationship were variables from the computer software operation and personal/demographic dimensions. Interestingly, two of the variables selected as relevant had to do with display assistance. The other two variables dealt with access to and availability of tutorial services.
Subgroup Analyses
The possibility that different subgroups of the students might require different kinds of services was explored using class standing, age, grade point average, and major area of study. For each subgroup, the relationship between the study hall environment variable and the tutorial services, report preparation, and computer operation dimensions was analyzed using stepwise regression.
Age 18-20
Thirty-six (64%) of the respondents were in this subgroup. The study hall environment factor was related to three variables, all from the tutorial services dimension. The first variable was the student's awareness of accessibility to existing tutorial services. Awareness of special tutorial programs on campus was second and the students' desire to use a humanities tutorial service was third.
Age 21-23
Sixteen respondents (29%) were in this subgroup. The regression involved one variable, the student's perception of access to existing tutoring programs.
Grade B or Better
Forty respondents (69%) were in this subgroup. The regression involved four variables. The first was the student's perceived access to existing tutorial programs. Identification of the best source in developing a bibliography was the second selected. The remaining two dealt with the student's knowledge of tutorial services -research design and science subjects.
Business Majors
Fifteen students (26%) were in this subgroup and two variables were entered into the regression. The first was the source for developing a bibliography. The second was the student's awareness of departmental tutorial services.
Discussion
The intent of this survey was to expand on the frequently reported practices for planning learning commons by including a preliminary survey of student perceptions of their learning needs and how the library can assist in accomplishing them. The findings were intended to identify the questions to be used in a larger survey of students and faculty. However, Some of the findings were unexpected. The emphasis on tutorial service requirements suggested that the planning emphasize specific services instead of the usual first focus on environmental changes.
The student respondents were predominantly sophomores (45%) and seniors (26%). The majority were from the ages of 18-20 (64%) followed by ages 21-23 (29%). Seventy-nine percent lived on campus and 94% were full-time students. Seventy-one percent had a grade point average of B or better. The respondents to this survey formed a 'reasonable representation' because the percentages of students within major educational programs were close to the ones cited for those particular programs.
Assuming that the respondents do represent the student body of interest, the environment needed to provide the 'ideal' learning commons, based on literature reports and expert opinions, would include programs designed to assist the student in furthering his/her learning outside of the classroom.
What services provide that capability and who should sponsor them? The results indicated that two issues were relevant to the responding students. One was the tutorial service including a range of subjects and accessibility. This is a form of on-demand learning in which the student recognizes a learning obstacle and seeks assistance in resolving it. Respondents indicated difficulty in finding literature, editing and revising, organizing notes and data, preparing drafts, developing a bibliography, developing an outline, and putting the package together. Their sources of assistance also were clues to the need for a more comprehensive tutorial process. They received editing and revising assistance from classmates. They used internet search engines to build bibliographies. The students favored web instruction for software. That mode of instruction could be useful in other subjects as well. "In recent years, there has been a transition in library instruction from a tool-based approach to a problem-solving and learning approach, which necessitates working closely with the writing center" 57 .
The results of this survey underscore the importance of the learning commons in supplementing the instructional effort. The classroom is a recognized site for dissemination of information and stimulation of critical thinking. A conservative recommendation suggested that the student study three hours a week for every hour spent in class 58 . The learning commons concept gives the student a place to accomplish this recommendation together with the necessary assistance to make the time fruitful.
While the study recommendation may be based on sound experience, another consideration is evident. Students exhibited a desire for rapid acquisition and processing of information. This desire can be addressed with a learning commons. The tutorial services that seem to be relevant are those that provide the student with an immediate response to a learning need. Computer-supported text mining, organization of information, and analysis can enhance productivity. Those services call for integration of computer, library, and instructional technologies to form the supplements appropriate in this on-demand learning environment. If the students in this survey are representative of the population of students in colleges today, the emphasis on library-based programs may take precedence over physical changes to the facility.
These results can inform other academic libraries interested in developing surveys to garner student feedback about learning commons. Potentially important areas for further probing include the following:
• Need for tutorial services • Need for trained peer consultants • Use of internet resources for information access • Use of internet for bibliographic development Students indicated a repeated need for tutorial services and assistance with processing information. These included: finding literature, editing and revising, organizing notes and data, preparing drafts, developing a bibliography, developing an outline, and putting the package together. The finding that students preferred to obtain assistance from peers supports the possibility of introducing trained, peer consultants to provide a primary level of assistance in answering student queries. The increasing use of internet resources as well as the increasing concern regarding the 'value' of such sources suggests more emphasis on this area in future surveys. Similarly, the findings suggest that students' perceptions regarding ways of providing instruction in effective information use should be emphasized.
Conclusion
This survey captured data at one university regarding students' attitudes, needs, and perceptions regarding a set of services to enhance undergraduate learning. The logical site for the innovative services is the academic library. This resource is called by various names including "learning," "information," or "knowledge commons." Planning was accomplished by reviewing the education and library literature, site visits to existing commons, consultations with experts in the field, discussions with campus stakeholders, and surveys of patrons. The literature reports two major forms of data gathering: interview/observation of best practices and purposive surveys of patrons.
The inclusion of a variable for a study hall environment was based on the obvious importance placed on appearance and comfort. Remodeling a library may take precedence over restructuring programs. Acquiring furniture may take precedence over instruction occurring in the library. The results of the relationship analysis suggested that a study hall environment wasn't necessarily a priority for the students in a public university with a student body consisting of undergraduate and masters programs. Seventy-six percent found the present environment (i.e., before remodeling) acceptable. Forty-eight percent felt that there were sufficient computers and fifty-eight percent considered the software to be adequate. Sixty-one percent felt that lounging areas were satisfactory. These results confirm the lower priority placed on the environment by the students.
Subgroup analysis showed the apparent importance of tutorial services and the need for instruction in information processing. The classroom is the recognized site for the dissemination of new knowledge and the stimulation of critical thinking. However, without supplemental assistance in acquiring the necessary skills, the time to achievement may be long and the frustrations high. Those observations and the desire to provide solutions have motivated many academic libraries to include a learning commons. That environment may differ in services and structure in each university. However, all are intended to enhance learning.
There is evidence to indicate that students are knowledgeable about computers but may not have information literacy competencies. This survey reinforces that evidence. The students clearly identified the need for tutorial services related to information processing and emphasized the desirability that these be easily accessible. That desire matches another involving more rapid and specific learning of required material. These findings suggest additional areas to probe with students in developing a datadriven plan for a learning commons.
Appendix I. Survey Instrument. By answering these questions carefully, you are helping in the design of the first, data-driven, student-centered learning commons in the world. It will happen at the University of Massachusetts Dartmouth because of you. Thank you for participating in this survey.
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